Structural and functional preservation of specific sequences of DNA and mRNA in apoptotic bodies from ES cells.
Retinoic acid-induced apoptosis of embryonic stem (ES) cells is an experimental system which resembles the physiological programmed cell death that occurs during differentiation in embryonic development. Our aim was to analyze the involvement of epigenetic modifications such as DNA methylation and chromatin structure in the apoptotic process and to investigate the metabolic activity of apoptotic bodies. We found a relationship between DNA methylation and apoptosis, shown by a dose-dependent induction of apoptosis after treatment with the inhibitor of DNA methylation 5-aza-2'-deoxycytidine. Interestingly, we found a slight demethylation of specific sequences of the U2afl-rs1 imprinted gene in those RA treated cells which were specifically undergoing apoptosis. In addition, apoptotic bodies exhibited an unexpected open chromatin conformation accessible to the endonuclease DNase-I. Furthermore, we observed a structural and functional preservation of specific DNA sequences and mRNA. These results suggest that biological activities, such as transcription or protein synthesis, could be maintained even towards the end of the apoptotic process.